Principle 1: There are biological correlates of behaviour.
This means that there are physiological origins of behaviour
such as neurotransmitters, hormones, speciatized brain areas,
and genes, The biological level of analysis is based on
reductionism, which is the attempt to explain complex
hehaviour in terms of simple causes.

level of cemsol under Ieng-term stress; The resuItS'sh
“group T showed the worst performance on'the mem‘
compared to group 2 and 3. The experiment shows tha an
increase in cortisol over a period has a negative effect on
Memosy.

Principle 2: Animal research can provide insight into human
behaviour.

This means that researchers use animals to study physiological
processes because it is assumed that most biological processes
in northuman animals are the same as in humans, One
important reason for using animals is that there is a lot of
research where humans cannot be used for ethical reasons.

“--'Prmﬂple 2 demonstrated m'
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Principle 3: Human behaviour is, to some extent, genetically
based.

This means that behaviour can, to same extent, be explained by
genetic inheritance, although this is rarely the full explanation
since genetic inheritance should be seen as genetic
predisposition which can be affected by environmental factors.

& Researchers interested in the genetic crigin of behaviour
‘often use twins so that they can compare one twin with the
other on a variable such as mtelllgence depression or
anorexia nervosa.

a [dentical twins (monozygetic twins - MZ) are 100%
genetically identical as they have developed from the same
eqg. They therefore act as a control for each other. Fraternal
twins {dizygotic twins - DZ) have developed from two
different eggs. They share around 50% of their genes so
they are no more similar than siblings.

m  Twin research never shows a 100% concordance rate so it is
helieved that genes are a predisposing factor rather than
the cause of behaviour, Therefore it is also important to
consider what environmental factors could influence the
expression of the genetic predisposition.

Principle 3 demonstrated in:

Bouchard et al. (1990) performed the Nlmneseta twm study, o
longitudinal study |nvestlgatmg the relative role: of'g_eﬂes nAQ..
Thie participants were MZ reared apart { (MZA) and MZ reared -
together (MZT}, The’ researchers found that MZT had e
. concordance Tate of [Q 0F86%
- coricordante tate of 10
e genetrc inhetitance and
 role of the environment
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The case study of H.M.
a  This case study is important because it provided evidence that
there are different memory systems in the brain (see unit 3.3},

B Milner (1957) was the first to report the case of H.M. and
the profound effects on memory functioning, following an
operation which removed the hippocampus and adjacent
areas in H.M.'s brain.

m Corkin et al. {1997) did a MR} scan of H.M's brain. Brain
imaging was used because it allowed the researchers to get
a precise picture of the brain damage. They discovered that
parts of the temporal lobe, including the hippecampus and
the amygdala, were missing, but also that the damage was
not as extensive as previously believed.

H.M, suffered from epileptic seizures after he fell off a bike,
- aged sever, it was assumed that the seizures were connected

to the accident and he became increasingly incapacitated.
.

When H.M. was 27, the neurosurgecn William Scoville,
performed experimental surgery in order to stop the seizures.
Tissue from the medial temporal lobe, including the
hippocampus, was removed on both sides of his brain.

After the operation H.M. suffered from amnesia. He could not
create new episodic and semantic memories, but he was able to
learn a few procedutal memories. His personality remained
unchanged and there was no general inteffectual impairment,
This case study shows that the hippocampus is important in
mesmoty processing and particularly
in the storage of new memories.
H.M. participated in research
studies until his death in 2008, and
his brain was donated to science.

" The hippocampus

- - ‘
What can be learned about localization of
function in the brain in relation to memory

from the case study of H.M?

- & The hippocampus and the areas around the hippocampus
play a critical role in converting memories of experiences
from shoriterm memory (contemgorary store} to longterm
memory (permanent store).

B H.AL could retain memoties of what had happened before
the surgery, This indicates that the hippocampus is a
temporary rather than a permanent memory store.

.

B H.M. could learn a few new procedural memosies so this .
indicates that such memories are not stored via the
hippocampus.

® The fact that H.M. (and other peopie with amnesia) had
deficits in one part of the memeory system but not in others
is evidence that the brain has several memoty systems and
that these are supported by distinct brain regions.

| The study shows that memery processes are much more
complex than originaily believed. Although the
hippocampus is very important in the storage of new
memories it is not the only structure involved in the process.

-

Evaluation of the case study of H.M.

®  The operation was based on the assumption that H.M's
seizures would stop and it was successful in this respect,
bust the brain damage caused memory problems that had
not been anticipated.

®  H.M. participated in research for more than 50 years. He
participated in many kinds of tests {e.g. cognitive tests,
observations, and neuroimaging studies}.

This longitudinal case study has contributed enormously to
the knowledge of how memory processes are related to
specific brair areas, for example:

B The medial temporal lobes are important for the forming,
organization, consolidation, and retrieval of memories.

\
B Cortical areas are important for long-term memory, for

facts and events (semantic and episodic memories), and
the use of that information in daily life.

B Procedural memories are not processed by the hippocampus.

® There are ethical considerations in this case study. Since HM.
was not able to remember all the times he participated in
research it could be argued that it was unethical. However, the
findings of the study are very important and this justifies it.

2 |tis not usually possible to use the findings from a singie
case study te generalize about a larger population, but
since the findings from other case studies of people with
brain damage like H.M. tend to support those from this
case study, it may be possible to generalize to some exient.

A
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® When a nerve impulse reaches the end of the neuron, the

reuron fires and neurotransmitters are released into the
synaptic gap where they travel to the neuron at the other
side of the synaptic gap.

# |f the neurotransmitter is not absorbed it can be re-uptaken,
diffused out or destroyed. The neurotransmitter then hinds
to specific receptors at the other side. If a neurotransmitter
is hlocked or replaced {e.q. because another chemical
interferes) then the messages change. This affects the
physiological system, cognition, maod, or behaviour.

dopamine
released

broken down by
\ monoamine oxydase

autoraceptors

Synaptic transmission |
>y

Dopamine

Dopamine is a neurotransmitter involved in goaldirected
behaviour (motivation) such as pleasure seeking, control of
movement, emational response, and addictive behaviour.
Dopamine is released in the brain's reward system.

Dopamine and addictive behaviour

Dopamine is released in the brain’s reward system and has
heen associated with pleasure seeking and addictive
behaviour, Addictive drugs or substances increase the
amount of dopamine in the reward system.

m Dopamine can be relased by environmental triggers (e.g.
the sight of a cigarette package, food, or a gambling
machine) because this is associated with pleasure (reward).

@ Nicotine is the psychoactive ingredient in tobacce, which
increases the level of dopamine in the brain's reward circuit
causing feelings of pleasure and relaxation.

\

~
Berridge and Kringelbach {2009) on dopamine in
pleasure seeking

FMRI scans were used to study brain areas involved in the
subjective experience of pleasure. They found that the
orhitofrontal cortex was active when people reported feeling
pleasure.

The researchers concluded that: dopamine and the nucleus
accumbens is peshaps rather invalved in pleasure seeking. This
could explain addictive behaviour (e.g. nicotine addiction leads
to craving).

The arbitofrontal cortex and naturai opiods (endorphins) are
perhaps linked to the subjective experience of pleasure.

Fisher (2004) on dopamine in "addiction to jove”

This is an evolutionary explanation of behaviour, “Being in love”

has similarities with "being addicted" according to Fisher,

® Dopamine increases desire and reward by triggering the
samne emotional rush of pleasure when you see or think of
the loved one as if you were taking a drug like cocaine.

& Dopamine can explain the highs of romantic passion (high
levels of dopamine) and the lows of rejection {low levels of
dopamine}.

o

Acetylcholine (ACh) on memoty

w ACh is a neurotransmitter which has been linked to
synaptic plasticity in the hippocampus and it seems to play
an importart role in leaming and shortterm memory via
‘the cholinergic system {Shinoe et al. 2005).

® The cholinergic system is a system of nerve cells that uses
acetylchoiine in transmitting nerve signais. Memory
processing and higher cognitive functioning are dependent
on the cholinergic system.

- Martinez and Kesner {1991) ACh in memory formation
Aim To investigate the role of ACh in memory formation
Procedure Experimental study using rats. They were trained to
run a maze. They were divided into three groups.

@ Group I received injection with scopolamine (blocks ACh

@ Group 2 received injection with physostigmine (blocks
production of cholinesterase (enzyme) which cleans up ACh
from the synapses} feading to more available ACh.

#  Group 3:The control group.

Results
& Group 1 had problems finding their way through-the maze
and made more mistakes. 1

&  Group 2 van quickly through the maze and made few
mistakes. The group was quicker than the control group.

Evaluation

The study shows that ACh is important in memoty since the rats
showed different memory capacity depending on ACh level,
Since this was a controlled laboratory experiment, it can be
concluded that the level of ACh is one factor that affects
memarv but the neurobioloay of memory is very compiex.



Explain, using examples, the function of two
“hormones on human behaviour

Cortisol and memory

Cortisol is & hormone produced by the adrenal cortex in
response To stress and to restore homeostasis {the body's
normal balarice). Chronic stress may result in prolonged cortisol

Newcomer et al, {1999) Experiment on cortisol

and memory

Aim To investigate how levels of cortisol interfere with verbal
declarative memory.

Procedure A selfselected sample (recruited through
advertisement) of 51 normal and healthy people aged 18-30 was
used. It was a randemized, controlled, double-blind experiment
running for four days, All participants gave informed consent.
There were three experimental conditions: 1. A high level of
cortisol {tablet of 160 mg per day), equivalent to cortisol levels in
the blood as a consequence of & major stresstul event. 2. A low
level of cortisol {tablet of 40 mg per day), equivalent to cortisol

damaged immune system and impairment of learning and
memory. This is because high amounts of cortisol results in

secretion and this can lead to physiological changes such as }
atrophy of the hippocampus {Sapolsky, 1996}, !
!
i

fevels in the blood as a consequence of a minor stressful event.
3. A placeho {tablet of no active ingredient).

Results The high-level group performed worse on the verbal
declarative memory test than the low-level group. They performed
below placebo levels after day 1. The low-level group (mild stress)
showed no memory decrease.

Evaluation This was a controlled randomized experiment so it was
possible to establish a cause-effect relationship between levels of
cortisol and scores on a verbal declatative memory test. Ethical
issues were ohserved with informed consent. The negative effect
of taking high dosages of cortisol was reversible so no harm was
done.

!':

0xytocm and trust

The hormone axytocin is secreted by the hypothalamus and
released {1} into the blood stream via the pituitary gland or
{2) into the brain and spinal cord where it binds to oxytocin
receptors. Oxytacin acts primarily as a neurotransmitter in
the brain.
Oxytocin has heen linked to trusting other people.
Experimental manipuiation of oxytocin levels has shown

! increase in trust.

- # According to evolutionary psychologists, trust is an

" important social tool in the relationship between humans.

Baumgartner et al, {2008) The role of oxytocm in trust in

economic behaviour

Aim To investigate the role of oxytocin after breaches of trustina

trust game.

Procedure

& The participants played a trust game vsed by economists and
neuroscientists o study social interaction.
The "investor” {piayer 1} receives a sum of money and must
decide whether to keep it or share it with a “trustee” (player
2} I the sum is shared the sum is tripled. Then player 2 must
decide if this sum should be shared {trust) or kept (violation of
trust),

% MR scans were carried out on 49 participants. They received
either oxytocin or placebo via a nasal spray.

Participants played ‘against different trustees in the trust game
and against a computer in a risk game. In 50% of the games
their trust was broken. They received feedback on this from
the experimenters during the games.

Trust is an adaptive mechanism as it helps humans to form
meaningful relationships at a personaf and professional
fevel. Betrayal disrupts bonds of trust and may result in
avoidance of the person who has betrayed you.

#  learning who to trust and who fo avold is important for
survival and the wellbeing of an individual. Humans should
also be able to move on after experiences of breaching §
trust if long-term refationships and mental wellbeing are to |
be preserved,

#  Oxytocin could play a role in reducing fear reactions via the
amygdala that may arise as a consequence of betrayal.

Results .

L Part;upants in the placebo group were likely to show less trust

' after feedback on betrayal. They invested less.

o Partiapants in the oxytocin group continued to investat - g b

similar rates after receiving feedback on a breach of trust,

& The fMRI scans showed decreases in responses in the
amygdala and the caudate nucleus. The amygdala is involved
in emotional processing and has many oxytocin receptors. The
caudate nucleus is associated with learning and memory and
plays a role in reward-related responses and learning to trust.

Evaluation
& Oxytocin could explain why people are able to restore frust
and forgive in long-term relationships.

®  Scanner research is merely mapping brain activity but nothing
definite can be said about what it really means at this point
in scierice.

& (iving oxytocin like this in an experiment may not reflect
natural physiological processes. The function of oxytocin is
very complex and it is too simplistic to say that it is "the trust
hormone”.
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Effect 1: Environmental effects on dendritic -

branching (brain plasticity) :

| Environmental stimulation refers to the way the environment
provides stimulation in the form of social interaction and
learning opportunities for animals and humans. Experiences
are processed in the brain's nervous system, and stimulating
envirornments will resuit in increased numbers of synapses
(brain plasticity}. Gopnick et al. (1999} describe neurons as
growing telephone wires that communicate with each other.

Threeyearold children

® Anenriched envirenment is characterized by multiple
opportunities to leam new things. Researchers have used
animal models to study synaptic changes i the brain
because it is not possible to use humans in deprivation
experimerntts, Brain scans of brains of threeyearold childrer: normal brain and brain
with signs of extreme neglect in a child {Perry, 1897).

Normal Extreme neglect

@ instead researchers use case studies of children who have
grown up in total neglect, i.e. with little or no experience of
tanguage, touch and interaction with other humans. The
brains of neglected children are often smaller and there is
scientific evidence of altered hrain function (e.g. in
intelligence and emations)

Rosenzweig, Bennet and Diamond (1972) The roie of .Evaluatlon

environmental stimulation on brain plasticity - " m . The experiment was'a flgomusly CUF“;m“Ed laboratory
L i ible she caus&eﬁect

_Alm To |nvest|gate whether environmental factors such as a r:ch S
. ‘or an impoverished environment affect development of neurorzs in-
the cerebral cortex . : N

": : relat|onsh|p

-‘fj Pmcedure
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* Effect 2: Environmental stressors and
hippocampal damage in PTSD patients

® A stressor is any event that threatens to distupt the body’s
normal balance and statts a stress response such as
secretion of stress hormongs and activation of the “fear
sensot’ in the brain, the amygdala.

# A stressor may be an acute stressor {e.g. being assaulted,
having ar accident) or it could be a chronic stressor {e.g.
anticipation of violence or worrying).

& The fight or flight response (coping mechanism) is a pattern
of physiclogicat respanses that prepares the body to deal
with emergency. Sapolsky (1996) has shown in animal
studies that fong-term stress and a prolonged flow of
cortisol can influence the size of the hippocampus, which
plays a majer rele in memery.

Trauma and PTSD

» Traumatic episodes (ie. frightening situations from which a
person cannot escape) produce intense fear. In about 5%
of the population this may lead to PYSD (postiraumatic
stress disorder) with effects that can last for a brief period
or a lifetime.

® Combat veterans and survivors of childhood sexual abuse
who suffer from PTSD tend to have a number of stress
related problems such as forgetfulness and difficulty
learning. In such patients stress-related physiological
changes have been ohserved in the brain, especially in the
hippocampus, which play an important role in integrating
different aspects of a memory at the time of recollection.

Prefrontal Cortex Hippocampus

Amygdala




Cognitive neuroscience is the scientific study of biological
correlates of mental processes {cognition). This area of
research investigates how various brain areas are involved
in cognitive processes {e.g. how brain damage affects
memoty), but in recent years researchers have also
investigated how cognition and physiological processes
may interact in people who meditate.

A number of neuroscientists are examining how meditation
or mindfulness-hased stress reduction (MBSR} may influence
brain functions {e.g. the effect of meditation on attention,
emotional reactivity and stress).

[nteraction of cognition and physiology ¢an be seen in the
selfregulation of attention (MBSR}) which seems to have
physiological benefits (e.g. stress reduction).

Interaction of cognition and physiology can be seen in the

- selfregulation of attention (MBSR) which seems to have

physiological benefits {e.g. stress reduction).

See more on e application of MBOR in unit 75.




e Brainimaging technigues are used in neuroscience to
investigate the relationship between behaviour and brain
structures, for example after brain damage or to find out
which areas of the brain are involved in which cognitive
activities {cognitive neuroscience).

m  Brainimaging technology is a promising way to investigate
the possible relationship between biological factors and
behaviour, but so far scanning can merely register
structures and activity in the brain. it is not possible to
determine cause-effect relationships at this peint.

MRI scan: magnetic resonance imaging

MRI scans can give detailed pictures of internal structures in
the body. The body consists, to a large extent, of water
molecules. In the MRI scanner a radio frequency transmitter is
turned on and it produces an electromagnetic fieid.

& MR scans are particularly to | ®  They are very

show how the blood flows in expensive.

the brain and can be used to | =
identify problems with blocd
circulation. They can be used |
for the early detection of
Alzheimers’ disease.

Movement may affect
the pictures.

They cannot say
anything about
cause-effect

# They are safe to use since no relationships.

radioactive material is used.

m The'results of the scan indicated that there were bram

abnormalmes in the frontal, panetal and temporal regions -
" of the brains of the marijuana users, The development of

 white:matter-(m yelin} was affected and this could explain
"~ slow information processing in the brain.

w The researchers concluded that early marijuana use can
" affect brain development negatively but since the study
gave correlational data more research is needed.

fMRI scan: functional magnetic resonance
imaging

The fMRI scanner measutes changes in blood flow in the active
brain. This is associated with use of oxygen and linked to neural
activity during information processing. When participants are
asked to perform a task, the scientists can observe the part of
the brain that corresponds to that function, fMRi scanning is
widely used by cognitive neuroscientists and othet researchers
and its use has increased enormously over the last 10 years.

Harns and F|ske (2006) used fNIRI scan '__t_o study studen'
p:ocesses as a respense to bemg presented w;ih §DIC’EL§¥ES f.extreme

"that the’ medla.l'prefrontai cortex would be act;ve When
'part:c;pants Iookedat humans hut not when they looked &

B |t does not use
radioactive
substances.

® [t can record activity
in all regions of the
brain.

The focus is mostly on
locatized functioning in the
brain and does net take inte
account the distributed nature
of processing in neural
networks.

The results are correlational so
it is not possible to establish
cause-effect relationships.

dehumamzaﬂon df the outgrou ps, These groups were
apparently vlewed as' 'dxsgustlng eb}ects and not peepte :
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General issues in brain imaging to consider

in a discussion

m Brain imaging is mainly about mapping brain structures
and activity in the brain.

= Ancther limitation deals with localization of function. It
may be possible to identify brain structures that are
active during a task but, since most structures are linked
%0 gther structures in networks, it is not pessible at this

noint to say definitely where things happen in the brain.

~

Gene mapping

Attempt to determine the effect of a particular gene on
behaviour such as psychological traits {temperament),
psychological disorders {e.g. depression or schizephrenia) or
various physiologicai conditions.

.:Z:Caspl ot a! (2003) Longltudmai St”d"’:onhthe .
; HTI' nein depression afte

s\ % Evaluation

= Since a large proportion of the population carries the
mutation of the 5-HTT gene that makes them susceptible to
depression after traumatic events, it can be difficult to
conclude that the gene is a major contribution to
depression. People who did not carry the mutation also
became depressed.

m  The study showed a correlation between the presence of a
5-HTT shott allele and depressian but it is not passible to
establish a cause-effect relationship.

@ Genes contribute to some extent to behavioural traits and -
disorders but it is not clear how environmental factors
influence genes. Environmental factors were included in th
study (stressful events) but there is no evidence against the
idea that it could be the stressful events (environmental
factors) that made people depressed.

2  Much more research is needed before a clear relationship
between a gene and a behavioural trait can be established

You cowld also use this study in unit 5.5 to discuss T
etiologies of abnormal behaviour. in this case a possible
explanation of depreasion which could relate 1o the diathesis
stress model,




Twin studies
®  Monozygotic twins (MZ or identical twins) come from the

same egg and share 100% of their genes. Dizygotic twins
(DZ or fratemal twins) come from two different eggs and
shase around 50% of their genes. Siblings share 50% of
their genes.

& The researchers calculate concordance rate {the likelihcod

or probability that if one individual has the trait the other
will aiso have it). The concordance rate is assumed to
establish if or to what extent a certain trait is inherited.

In twin studies, one twin acts as contyol for the other twin.
The classic twin study only studied concordance rates and
did not include environmentat factors, in some cases MZ
twins were Taised apart and in these cases it was assumed
that differences were due to environmental factors.

in twin research, sets of MZ are compared with sets of DZ
twins for a particular trait or disorder. High concordance
rates in MZ twins and lower concordance rates in DZ twins
for the same behaviour indicate that the trait or disease is
linked to genes (inherited). Differences withit: pairs of
identical twins are attributed to environmental factors.

Problems in genetic research
Genetic research cannot at this point determine the extent to
which genetic inheritance influence behaviour because;

Genes interact with environmental factors in complex ways.
It is difficuit to measure relative influence of genes and
environmental factors.

. Knowledge about genes is still fimited.

B There are problems in genetic research {e.g. concerdance
rates in twin studies cannot say anything about cause-effect

relationships). M7 twins being treated in the same way as
D7 twins may be wrong (the "egual envirenment
assumption” may be flawed) and this limits the possibility
of drawing meaningful conclusions from twin studies.

P A
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m  The theory of evolution, suggested by Charles Darwin, is

based on the assumgtion that living organisms face
environmental chailenges. Organisms that adapt the best
have a greater chance of passing on their genes to the next
generations.

’ ™
&  Organisms with specific genetic traits that enhance survival
are said to be naturally selected. Natural selection is a
crucial evolutionary process in Darwin's theory.

One evolutionary explanation of behaviour:

disgust in pregnant women

8 Nausea and loss of appetite during pregnancy may have
been evoived as a way to protect the mother and the fetus
against diseases which could threaten the fetus, Disgust
has evolved as a food-rejection response to prevent
contamination and the spread of iliness.

The theory under investigation is whether disgust has
evolved to compensate for the mother and the baby's
yvulnerability to disease during the first few months of
pregnancy.

Fessler et al (2005) Elevated dlsgust sens:’mvaty m the_i‘- k
first trlmester of pregnhancy ‘ i '
Aim To investigate if disgust sens:tzwty in %he ﬁrst tnmester of [
pregnancy was elevated as predicted. ' :
: :-Procedure . : :

- m" A Webbased survey was completed by 691 women
s recruited through pregnarcy-related Web srces N, .
"-compensatlon was offered for part1crp3t|on he of
‘mean age was, 28,1 years.:

_Oﬂ the Web base questlonnawé the particiants

ﬂf : The results may mdlca gt_ 't natisea nd vomﬁ:mg are: %
evolved behaviour because they [lrnit the l|kehhood that
p;egnant Womer} will eat dangerous food S

Evaluatlon : G
LA “The data was collecteci throvgh- questlonnalres Selfreports
may not be:reliable. This is not an eﬁectwe way of 5

‘ measurmg dlsgust Itwoulé‘h | e'been more rehable to
“confront partxt:lparzts Wlth‘ eal d|sgust ehcxtmg ObJECtS —

" m " The affect’ sizes. were: not bzg but s;gmﬁcant The ﬁndmgs are
supported by'other studres e gr Curt[ss.et al: 2004) showmg
L aten e ifimun 'system are ]udged as

'f

Evaluation of evolutionary explanations

m |tis difficult to test evolutionary theories and not much is
known about the life of early humans.

Evolutionary explanations tend to focus on biolegical
factors and underestimate cultural influences,

m  According to Davey (1974) disgust for spiders may he
explained by people’s need to find tangibie causes of
illness and disease when the causes were unclear.

See alse the evolutionary explanation of the role of
owtocin in teust in unit 2.4,




Ethical considerations in genetic research
There are specific issues of concern in genetic research within
the biological level of analysis. This is particulaily true in the
search for genes involved in abnormal behaviour, but it is also
relevant in research on genetic influence on disease,
intelfigence, personality, or health. The main reasons for
concermns are: ~
m  Knowledge about the role of specific genes in behaviour is
still limited so researchers should be careful about making
definite conclusions. Genetic research is often reductionist
as it does not include environmentat factors,

® Genetic research is correlational by nature so one should be
careful to make definite conclusions about the risk of
developing a disease.

& |tis not cerfain that genetic research, like the Human
Genome Project, is ethically neutral. There are historicat
examples of misuse of ethically sensible data (e.g. eugenics
in Nazi Germany) and it is not guaranteed that data-could
not be misused again (Wallace 2004).

e Cenetic research into complex behaviour such as
homosexuality is controversial because of the social
meaning and significance of homosexuality, Genetic
research could result in stigmatization and discrimination as
many societies are homophobic. The search for the "gay
gene” has generally raised controversy.

4

Ethical considerations in all genetic research
The DNA profile of each human is unigue, except for MZ twins
who are 100% genetically similar. The fact that one twin acts
as a control in genetic research is the major reason why twins
are often used to determine heritability. Genetic information is
often seen as special because it is assumed that genes
determine behaviour and genes are associated with personal
identity. In reality, genetic information can only reveal a
potential risk.
Anonymity and confidentiality
B Participants in a genetic study must be sure that their
anonymity and confidentiality is protected but in family
and twin studies it can be difficult to ensure this fully. This
is also the case in the research of rare diserders.

B Participants have a right to know who owns the genetic
information and how it will be used in the future (e.g. if
their aceess to insurance or employment could be
compromised because of the genetic data).

informed consent and the right o refuse or withdraw
w  Participants have a right to be fully informed about what

the research is about, the procedures, what could be the

result of the study and how the information will be used.

Research into genetic influences on behaviour could
potentially pose risks to participants and the genetic
information could be misused.

Genetic research can reveal information that is unexpected
or a source of distress to participants (e.g. when a
participant has no sign of a disorder but the data shows a
genetic predisposition).




